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1. 

METHOD AND APPARATUS FOR 
INSURANCE RISK MANAGEMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to U.S. Provisional Appli 
cation Ser. No. 60/329,915, entitled, “Method of Risk Trans 
fer and Loss Funding.” filed Oct. 16, 2001, the disclosure of 
which is hereby expressly incorporated herein by reference. 

TECHNICAL FIELD 

The present patent relates generally to computer software, 
and more particularly, to a computer software for managing 
insurance risk. 

BACKGROUND ART 

Insurance programs are used to protect againstan uncertain 
need to fund a future liability of an uncertain value, for 
example, a need to replace a car or a home in case of its loss 
or a need to provide a source of income in case of disability or 
death, etc. To provide an insurance again such uncertain 
events, an insurer generally evaluates future expected losses 
of an insured to determine an insurance premium to be 
charged for such an insurance coverage. However, it is not 
always possible to ascertain the future expected losses of an 
insured entity. Often, insurers estimate future expected losses 
of an insured entity based on past experiences of the insured 
entity. In other situations, the expected future losses may also 
be determined based on some other indices that may be cor 
related to such future expected losses. 
One type of insurance widely used by various entities in the 

United States is a commercial liability insurance. Such an 
insurance is generally used to compensate an a business for a 
wide variety of losses incurred by an insured entity, which 
may include losses due to natural disasters, tort claims, etc. To 
estimate future expected losses for this type of insurance, an 
insurer may look at the past history of claims against the 
insured entity, and use an average of the past claims as a guide 
for the future claims. Alternatively, an insurer may also look 
at similar claims by other organization in an industry to deter 
mine the expected future losses. An insurer may use a number 
of much more sophisticated models using a number of differ 
ent criteria. In practice, a lot of times insurers decide the 
pricing of premiums for such liability insurance based on the 
market demand and supply. 

In an alternate arrangement for insuring against expected 
future losses, an organization may also use a self-insurance 
model in which, the insured entity may set aside a certain 
reserve in a separate fund that will be used to make any 
payments against future expected losses incurring to that 
organization. One advantage of using such a self insurance 
program is a removal of an intermediary such as an insurance 
company, and hence reduction in the cost of obtaining such an 
insurance. Self-insurance programs are particularly popular 
among governmental and not-for-profit entities for several 
reasons. For example, such governmental entities are gener 
ally tax exempt, and hence they do not derive the benefit of tax 
deductible insurance payments. Secondly, some governmen 
tal organizations have large reserves on their balance sheet, or 
they have access to bond markets to fund an internal self 
insurance fund. 

In recent years, changes in law, claims handling, managed 
health care, computers, etc., have changed the economics of 
self insuring versus insuring liabilities through an insurer. 
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Numerous public and private entities are reviewing the cost 
and effectiveness of their current insurance and self-insur 
ance programs. In many states, private insurers have histori 
cally been prohibited from writing insurance coverage for 
public entities. Due to such restrictions, a governmental orga 
nization looking to insure itself against expected future losses 
may use a self insurance program either by itself or in part 
nership with other governmental institutions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present patent is illustrated by way of examples and 
not limitations in the accompanying figures, in which like 
references indicate similar elements, and in which: 

FIG. 1 is an exemplary illustration of a worksheet used in 
determination of a standard premium of an insured entity: 

FIG. 2 is an exemplary illustration of a worksheet used in 
determination of a regular premium of an insured entity; 

FIG. 3 is an exemplary illustration of a worksheet used in 
determination of an excess premium of an insured entity; 

FIGS. 4A and 4B are exemplary illustrations of worksheets 
used in determination of excess limits for an insured entity: 

FIG. 5 is an exemplary illustration of a worksheet specify 
ing an interactive model used to determine a retrospective 
premium of an insured entity: 

FIG. 6 shows an exemplary flowchart to use a retention 
trust program in an enterprise risk model; 

FIG.7 shows a worksheet highlighting financial structures 
of two different methods of arranging a retention trust pro 
gram, 

FIG. 8 shows a 10 year summary comparison of retention 
trustanda banking excess program for a single insured entity: 

FIGS. 9A and 9B shows a comparison matrix of various 
risk management methods described in here; and 

FIGS. 10A-10D shows results of a simulation of the risk 
management methods described inhere using a retention trust 
approach. 

DESCRIPTION OF THE EMBODIMENTS 

Although the following text sets forth a detailed descrip 
tion of numerous different embodiments of the invention, it 
should be understood that the legal scope of the invention is 
defined by the words of the claims set forth at the end of this 
patent. The detailed description is to be construed as exem 
plary only and does not describe every possible embodiment 
of the invention since describing every possible embodiment 
would be impractical, if not impossible. Numerous alterna 
tive embodiments could be implemented, using either current 
technology or technology developed after the filing date of 
this patent, which would still fall within the scope of the 
claims defining the invention. 

It should also be understood that, unless a term is expressly 
defined in this patent using the sentence "As used herein, the 
term is hereby defined to mean . . . ” or a similar 
sentence, there is no intent to limit the meaning of that term, 
either expressly or by implication, beyond its plain or ordi 
nary meaning, and such term should not be interpreted to be 
limited in scope based on any statement made in any section 
of this patent (other than the language of the claims). To the 
extent that any term recited in the claims at the end of this 
patent is referred to in this patent in a manner consistent with 
a single meaning, that is done for sake of clarity only so as to 
not confuse the reader, and it is not intended that such claim 
term by limited, by implication or otherwise, to that single 
meaning. Finally, unless a claim element is defined by recit 
ing the word “means” and a function without the recital of any 
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structure, it is not intended that the scope of any claim element 
be interpreted based on the application of 35 U.S.C. S 112, 
sixth paragraph. 

While in the following, a method of managing an insurance 
risk of an entity is described using a number of worksheets, it 
can be understood that an alternate tool can be used to imple 
ment the described method. For example, in an alternate 
implementation, the method described below can be imple 
mented using a set of graphical user interface (GUI) tem 
plates, where each of the template may interact with one or 
more input and output mechanism, such as a computer key 
board, calculator keyboard, etc., and where one or more input 
can be provided to the template, and where the template may 
show the results of a routine attached to such a template, on a 
display device Such as a monitor, etc. The worksheets 
described in the following figures can be implemented using 
any of the standard worksheet programs such as Excel, etc. 

FIG. 1 is an exemplary illustration of a worksheet 10 used 
to determine a standard premium of an insured entity. A 
standard premium of an insured entity is a premium based on 
a level of revenues of the insured entity. The exemplary illus 
tration of FIG. 1 illustrates a calculation of a standard pre 
mium that is revenue based, such that it is based on a reason 
able approximation of an insured’s exposure to losses in 
relation to its size. It is assumed that an insured's capacity to 
bear loss and risk exposure increases with size but that this 
relationship is not linear i.e., an insured’s exposure to risk that 
can be covered by an insurance premium is exponentially 
related to the Such an insurance premium and that such risk is 
linearly related to its revenues. Therefore, if the insurance 
premium of an insured is increased by two-fold, the revenue 
size, and hence the risk exposure covered by such an increase 
in the insurance premium will be four-fold. Such a relation 
between standard premium and the revenues of the insured 
can be depicted by an equation 1 given below. 

std prem=a1* revenues (1) 

where a1 is an limit to premium multiplier, and std premis 
the standard premium. The standard premium is a reference 
point for determining a regular premium for the inured entity. 
The exemplary worksheet in FIG. 1 shows this relation 
between the revenue of an insured entity and the standard 
premium of the insured entity for a minor insured entity in 
column 12 and for a major insured entity in column 14. As 
shown in column 12 the revenues of the minor insured entity 
are $900,000,000 while the revenues of the major insured 
entity are S3,600,000,000, as shown in row 16. As shown in 
row 17, the square roots of these revenues are S30,000 and 
S60,000 respectively. The limit to premium multiplier a1 used 
in the exemplary worksheet of FIG. 1 is 20, as shown in row 
18. However, it will be clear to one of ordinary skill in the art 
that in an alternate implementation of the present invention, 
the limit to premium multiplier all may be any reasonable 
number other than 20. Multiplying the square roots of the 
revenues from row 17 with the limit to premium multiplier a1 
of row 18, the standard premium of the minor entity is 
obtained to be equal to S600,000 and the standard premium of 
the major insured entity is obtained to be equal to S1,200,000, 
as shown in row 19. 
As can be seen from this exemplary illustration, in the 

method used to determine a standard premium, as described 
in FIG. 1, when the revenues of the insured entity increases 
four-fold, the standard premium required to cover the loss of 
risk increases by two-fold. Please note that while the method 
of calculating standard premium as depicted in FIG. 1 and 
illustrated by Equation 1 relates the standard premium of the 
insured entity to the revenues on a second degree of exponen 
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4 
tial relation, in an alternate implementation, the relation may 
be based on an alternate degree of exponential relation. 

It can be seen that the relation between the revenues and the 
standard premium, as depicted in FIG. 1 can also be alterna 
tively used in reverse to see what level of revenues will a given 
standard premium Support. Alternatively, the revenues of an 
insured entity may be weighted by a weighting factor greater 
to account for risk level related to such revenues, where the 
risk weighting factor is above 1 for high-risk revenues such as 
hazardous material transportation or where the risk factor is 
below 1 for low-risk level related to such revenues such as city 
School, etc. It is important to note that the method of calcu 
lating a standard premium of an insured entity, as depicted in 
FIG. 1 allows one to calculate a standard premium which is 
based on only the revenues of Such an insured entity. 

FIG. 2 is an exemplary illustration of a worksheet 30 used 
to determine a regular premium of an insured entity. A regular 
premium of an insured entity is the standard premium of the 
insured entity adjusted for a self insured retention (SIR) of the 
insured entity and a retention debit or credit (hereinafter 
referred to as “retentions debit). The exemplary illustration 
of FIG. 2 illustrates calculation of a regular premium of the 
insured entity based on its standard premium as calculated in 
FIG. 1 and the retention debit as given by an equation 2 given 
below: 

log(SIRf a2) (2) 
retention debit= logloss limit? a2) 

where retention debit is the retention debit of the insured 
entity, 

loss limit is a loss limit acceptable to the insured entity (a 
loss limit is also known as a policy limit). Here a2 is a 
multiplier used to adjust the value of the SIR into millions, 
i.e., a2 has a value of S1,000,000. 
The regular premium of insured entity is calculated using 

an equation 3 given below: 
reg prem=std prem(1-retention debit) (3) 

where reg prem is the regular premium of the insured 
entity and the std prem is the standard premium of the 
insured entity as calculated by equation 1 above. The regular 
premium of the insured entity determines the insured entity's 
experience rated limit, which is described in further detail 
below. The regular premium of the insured entity also works 
as a reference point for calculating a retrospective premium 
for experience rated losses of the insured entity in excess of its 
SIR but within its experience rated limit. 
The exemplary worksheet in FIG. 2 shows this relation 

between the standard premium, the SIR, the retention debit 
and the regular premium of the insured entity. In FIG. 2, 
columns 32, 34 and 36 shows a determination of the regular 
premium for a minor insured entity for various levels of 
revenues, while columns 38 and 40 shows a determination of 
the regular premium for a major insured entity for various 
levels of revenues. Row 42 lists the revenues for various 
insured entities in various columns, row 44 lists the SIR for 
various insured entities, row 46 lists logarithms (hereinafter 
referred to as log) of various SIRS listed in row 44 adjusted by 
a2 to convert them in millions. As shown in row 48 of FIG. 2, 
the loss limits for all the insured entities are supposed to be at 
S25,000,000 level, however, it is understood that a user can 
select a different level of loss limit for the insured entities. 
Row 50 shows a log of loss limits from row 48 with the loss 
limits adjusted in millions. using the log of SIR from row 46 
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and dividing it by the log of loss limit from row 48, the 
spreadsheet finds a retention debit for the insured organiza 
tion as shown in row 52. Row 54 lists the standard premiums 
of the insured entities based on the revenues in row 42 and 
calculated using the equation 1 described above when the 
minor entity in insured. Based on the standard premiums 
listed in row 54, the regular premiums for the insured entities, 
when the minor entity is insured, are listed in row 56. Simi 
larly, row 58 lists the standard premiums of the insured enti 
ties based on the revenues in row 42 and calculated using the 
equation 1 described above when the major entity in insured. 
Based on the standard premiums listed in row 58, the regular 
premiums for the insured entities, when the major entity is 
insured, are listed in row 60. 
The worksheet shown in FIG. 2 allows a user to calculate 

regular premiums for various insured entities by inputting 
various values of revenues, loss limits and SIRS for such an 
insured entity. When an insurer is dealing with more than one 
insured entities in a risk management pool and only one of 
them is to be insured, the worksheet illustrated in FIG. 2 
allows an insurer to adjust the regular premiums based on 
which of the insured entity needs to be insured. 

For example looking at column 32 in FIG. 2, for a revenue 
level of $900,000,000, the regular premium for the insured 
entity Minor 1 is S858,406, as seen in row 56, when a minor 
entity with a revenue of $900,000,000 is insured. While the 
regular premium is S1,716,812, as seen in row 60, when the 
major entity with a revenue of $3,600,000,000 is insured. It 
should be noted in row 52 that when the SIR of the insured 
entity is less than $1,000,000, a retention debit (depicted by 
the negative values in column 32 and 34) is applied to the 
standard premium of the insured entity, whereas when the 
SIR is greater than S1,000,000, a retention credit (depicted by 
the positive values in column 38 and 40) is applied to the 
standard premium of the insured entity. At an SIR of S1,000, 
000, there is no retention debit or credit (as depicted by a 
value of 0 in column 36). This allows an insured entity to 
control its risk level by selecting a higher or lower level of 
SIR. The method used to calculate the regular premium 
results in higher regular premium for a lower level of SIR due 
to the application of retention debit, and a lower level of 
regular premium due to the application of a retention credit. 

FIG. 3 is an exemplary illustration of a worksheet 70 used 
in determination of an excess premium of an insured entity. 
An excess premium is the amount of premium an insured 
entity may have to pay to be insured in addition to its SIR and 
an experience rated limit (ERL) of the insured entity. Expe 
rience rating of an insured entity involves using an insured's 
own loss experience to estimate expected future losses of the 
organization. A number of different methods may be 
employed to estimate the experience rated limit of an insured 
entity. In the exemplary embodiment illustrated in FIG. 3, the 
experience rated limit is estimated based on the revenue of the 
insured entity. Since the standard premium of the insured 
entity is calculated using the revenues of the insured entity, in 
the exemplary illustration of FIG.3, the experience rated limit 
is calculated using the standard premium of the insured entity 
using an equation 4 given below: 

exp rated limit=al *reg prem (4) 

where exp rated limit is the experience rated limit of the 
insured entity. 
An excess limit factor calculated based on the experience 

rated limit, the loss limit and the SIR of the insured entity 
indicates by what amount the regular premium of the insured 
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6 
entity needs to be adjusted to calculate an excess premium. 
The excess limit factor is calculated by using an equation 5 
given below: 

log(loss limit? a2) a) (5) limit factor = - - - - - - - excess limit actor (ETE a2) 

Where excess limit factor is the excess limit factoranda3 
is a constant with an approximate value of 1. The exemplary 
worksheet 70 of FIG.3 shows the relation between the regular 
premium, the experience rated limit and the loss limit for a 
major insured entity. The column 71 of FIG. 3 contains vari 
ous parameters for a major insured entity. Row 72 specified 
the SIR that the major insured entity is willing to accept to be 
S1,000,000, row 73 specifies the regular premium of the 
major insured entity as S 1,000,000 (as calculated above in 
FIG. 2 in row 60 and column 40). Row 74 specifies that the 
loss limit acceptable to the major insured entity in this case is 
$25,000,000, row 75 shows the log of the loss limit, as input 
ted in row 74 and converted into millions, to be equal to 
1.3979 and row 76 shows the ERL of the major insured entity, 
as calculated by equation 4. In the case of the major insured 
entity described in FIG.3, the sum of the SIR and the ERL is 
equal to S13,000,000 as shown in row 77, subtracting this sum 
of the SIR and the ERL from the loss limit, the excess limit is 
obtained to be equal to $12,000,000, as shown in row 78. Row 
79 shows the log of the sum of the SIR and the ERL converted 
into millions to be equal to 1.1139. The ratio of the log of the 
loss limit and the log of the sum of the SIR and the ERL as 
given in row 80 is 125.49%. Using the equation 5 above the 
Excess premium is calculated to be equal to S152.968, as 
shown in row 81. 

FIGS. 4A and 4B are an exemplary illustration of work 
sheets 100 and 120 used in determination of excess limits for 
a minor insured entity and a major insured entity for various 
values of SIR. Columns 101-105 of FIG. 4A shows the excess 
limits of five entities, three minor entities (Minor 1, Minor 2 
and Minor 3) and two major entities (Major 1 and Major 2), 
where one of the minor company is insured. Row 110 of FIG. 
4A shows various excess limits for various values of SIR as 
given in row 112. Similarly, Columns 121-125 of FIG. 4B 
shows the excess limits of five entities, three minor entities 
(Minor 1, Minor 2 and Minor 3) and two major entities (Major 
1 and Major 2), where one of the major company is insured. 
Row 130 of FIG. 4B shows various excess limits for various 
values of SIR as given in row 132. 
As can be seen in row 134 of FIG. 4B, the ERL exceeds the 

loss limit for Minor 1 and Minor 2. To avoid such a situation, 
in the worksheet used to calculate the total premium of an 
insured entity (as described in FIG. 5 below), the ERL is 
limited to the loss limit. This is further discussed below with 
reference to FIG. 5. 

FIG. 5 is an exemplary illustration of a worksheet 200 
specifying an interactive model that allows a user to control 
the SIR and a total premium amount for an insured entity. The 
model illustrated by FIG. 5 also allows a user to control 
various retrospective premium factors used in calculating a 
retrospective premium amount. A user is allowed to input a 
value for a retrospective base percentage, a retrospective term 
and a retrospective calibrator. Each of these retrospective 
premium factors provides a user of the model described in 
FIG.5 a different tool for controlling a premium amount used 
to cover Such a retrospective loss. Retrospective premiums 
are normally based on hundred percentage of the regular 
premiums of insured entities. The retrospective base percent 
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age allows a user to define what percentage of the regular 
premium is used to calculate a retrospective premium used to 
cover the retrospective loss. The retrospective term allows a 
user to specify how many years a retrospective premium will 
be applied to pay for the retrospective loss. While the retro 
spective calibrator allows a user to limit the retrospective 
premium as a percentage of the regular premium, i.e., the 
maximum increase in the regular premium that the user would 
allow to cover the retrospective loss. 

In the worksheet 200 columns 202-208 shows the calcula 
tion of total premiums for four different entities respectively 
Minor 1, Minor 2, Major 1 and Major 2. A user can input the 
revenues of these entities in row 210 and the SIR acceptable 
for these entities in row 212. Row 214 shows the standard 
premiums for these entities calculated using the equation 1 
above. In row 216, a user can input the maximum loss limit 
acceptable for these entities. While in FIG. 5, the loss limits 
are at S25,000,000 for each of the four insured entities, an 
alternate value can also be input in row 216. 
Row 218 shows a retention credit calculated for each of the 

entities by using the following equation 6: 

log(SIR fa2) 
logloss limit? a2) 

(6) 
retention credit= - 

where retention credit is the retention credit. Row 220 
shows a limit factor which is calculated using the following 
equation 7: 

limit factor=1+retention credit (7) 

where limit factor is the limit factor which is used to 
calculate the regular premium of the insured entity using the 
following equation 8: 

reg prem=Stod premretention credit). (8) 

Please note that the equation 8 is similar to the equation 2 
above. The regular premiums of various insured entities are 
listed in row 222 in FIG. 5. As mentioned previously in FIG. 
4, it is possible to come across a situation where a Sum of the 
SIR and the ERL of an insured entity may be higher than its 
loss limit. To avoid such situation, in FIG. 5 an adjusted sum 
of the SIR and the ERL of various entities is calculated using 
the following equation 9: 

if (Round (reg prema1-6)+SIR&loss limit) then 
adj SIR ERL=Round(reg prema1-6)+SIR: 
else adj SIR ERL=loss limit (9) 

wheread SIR ERL is the adjusted value of the sum of the 
SIR and the ERL and it is listed in row 22 of FIG. 5. 
An Adjusted ERL of the insured entities, shown in row 224 

is calculated simply by subtracting the SIR from the adjusted 
sum of the SIR and the ERL 226. Please note that the adjusted 
ERL of the entities as listed in FIG. 5 is different than the 
regular ERL listed in FIG.3 and FIGS. 4A and 4.B. Similarly, 
an adjusted excess limit is also calculated by Subtracting the 
adjusted sum of the SIR and the ERL from the loss limit. The 
adjusted excess limits for various entities are shown in row 
228 of FIG. 5. Again note that the adjusted excess limits as 
shown in FIG. 5 are different than the regular excess limits 
shown in FIG. 3 and FIGS 4A and 4B. 
Rows 230-234 allows a user to input the retrospective 

factors as discussed above, namely the retrospective base 
percentage, the retrospective term and the retrospective cali 
brator. Similarly a user can provide a retrospective loss in row 
236. Such retrospective loss along with other retrospective 
factors is used to calculate a retrospective premium which is 
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8 
added to the regular premium of the insured entities. Various 
steps used in the calculation of the retrospective premium are 
listed below. 
An experience rated loss is calculated based on the value of 

the retrospective loss and the adjusted value of the sum of the 
SIR and the ERL using the following equation 10: 

If(retrospective loss>ad SIR ERL) then 
exp rated loss=ad SIR ERL: else 
exp rated loss retrospective loss (10) 

where retrospective loss is the retrospective loss specified 
by a user, and exp rated loss is the experience rated loss, the 
values of such experience rated loss for various insured enti 
ties for given values of retrospective losses are listed in row 
238. 

Next a value of a base retrospective factor is calculated 
based on the values of the experience rated loss and the 
adjusted sum of the SIR and the ERL. using the following 
equation 11: 

log(exp rated loss fa2) 
log(adj SIR ERL/a2) 

(11) 
base retro factor = 

where the base retro factor is a base retrospective factor, 
the values of such base retrospective factor for various entities 
are shown in row 240 of FIG. 5. 
Row 242 of FIG. 5 shows values of a loss factor which is 

calculated using the following equation 12: 
loss factor=base retro factor+retention credit (12) 

where loss factor is the loss factor for various insured 
entities. 
Row 244 of FIG. 5 shows values of a retrospective pre 

mium factor calculated using the following equation 13: 

(loss factor) (13) 
retro prem factor = retro calibrator: (limit factor) 

where retro prem factor is the retrospective premium fac 
tor. Once the retrospective premium factor of various entities 
is calculated, the retrospective premium of these entities may 
be determined using the following equation 14: 

retro prem=reg prem'retro base percentretro prem factor (14) 

where the retro prem is the retrospective premium of the 
insured entity and retro base percent is the retrospective 
base percentage provided by a user for the insured entity. The 
retrospective premiums for various entities are listed in row 
246 of FIG.5. Row 248 of FIG.5 simply shows the sum of the 
retrospective premium and the regular premium of the 
insured entities. 

Finally, the adjusted excess premium for the insured enti 
ties, based on the Sum of the retrospective premium and the 
regular premium is shown in row 250 of FIG. 5 and it is 
calculated using the following equation 15: 

ad excess prem= (15) 

logloss limit? a2) 1) t (reg prem+ retro prem): ( log(adj SIR ERL? a2) 

where the ad excess prem is the adjusted excess pre 
mium. A Sum of the regular premium, the retrospective pre 
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mium and the adjusted excess premium is the total premium 
for the insured entity, which is listed in row 252 of FIG. 5. 
The methodology described in FIG. 5 allows a user to 

control the loss limit and the SIR while including the retro 
spective premium to account for any retrospective losses. 
This is a powerful tool that can be used to manage the excess 
risk of an insured entity based on one or more retrospective 
losses incurred by the insured entity. The methodology 
described in FIGS. 1-5 to calculate insurance premium can be 
used in a number of different industry structures, some of 
which are described in further detail in FIG. 6 below. Even 
though only two such structures are described here, it should 
be understood that many more potential structures can be 
arranged. 

FIG. 6 shows a retention trust approach, also known as the 
revolving fund approach of risk management. In this 
approach of risk management, an insured entity establishes a 
revolving loss fund with a balance equal to or greater than the 
sum of its SIR and ERL. This arrangement is particularly well 
Suited for governments, hospitals, non-profit organizations, 
etc. In this arrangement, the insured entity should generally 
have ample investment funds or easy access to capital market 
for funds to fund the revolving loss fund. Alternatively the 
retention trust can take the form of a trust, a captive insurer, a 
rent-a-captive, a protected cell or a segregated cell type of 
form. 

FIG. 6 shows a flowchart 300 to use the retention trust 
program in an enterprise risk model in which all the risk is 
retained by an enterprise managing the retention trust, and no 
part of risk is transferred to a third party. In Such an arrange 
ment the insured corporation acts as a sponsoring entity for 
the retention trust, for example, by establishing a parent 
subsidiary relation between the insured entity and the reten 
tion trust. At block 302, 

The advantage of using an enterprise risk model is that it 
allows the insured entity to manage, control and budget losses 
much more effectively than alternate risk management tools 
available today. Under this arrangement, the insured is in 
charge of determining the expenses related to insurance risk 
management. At the same time the retention trust arrange 
ment using enterprise risk model is easy to set up and to make 
contributions to the retention trust. Since the insured com 
pany is a parent of the retention trust, the insured company is 
also able to manage the retention trusts assets. 
Now turning to FIG. 6, at block 302, the insured entity 

establishes the retention trust, which can be in any one of the 
forms discussed above, i.e., as a trust, a captive insurer, a 
rent-a-captive, etc. At block 304, the insured entity sets up a 
parent-subsidiary relationship with the retention trust. At 
block 306, the insured entity selects values of a number of 
control parameters such as the SIR, the retrospective base 
percent, etc. Based on the values selected at block 306, using 
the equations 1-15 as described above, at block 308 the 
insured entity calculates various insurance premiums neces 
sary to manage the insurance risks, such as the regular pre 
mium, the excess premium, etc. At block 310 the insured 
entity makes contributions to the retention trust in the amount 
of the total premium calculated at block 308. The insured 
entity should continue making periodic insurance premium 
payments to the retention trust. 

At block 312, the insured entity monitors any losses incur 
ring to the insuredentity that may qualify for a reimbursement 
from the retention trust. If such a loss occurs, at block314, the 
insured entity calculated various retrospective insurance pre 
miums using one or more of the equations 1-15. At block 316, 
the insured entity will pay a retrospective premium to the 
retention trust. In an enterprise risk model, generally the 
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10 
aggregate limit up to which the retention trust will reimburse 
the insured entity's losses is the loss limit, or the policy limit. 
After detection of losses, the insured entity will reevaluate 
various insurance premiums at block 308 and than continue 
making periodic insurance premium payments based on new 
insurance premiums. 

If no losses are detected at block 312, at block 314, the 
insured entity considers whetherit needs to reassess the insur 
ance premiums. Generally, such an reassessment should be 
done at least annually based on new information about rev 
enues, etc. However, alternate reassessment arrangement 
which is done periodically, etc., may also be set up. Ifat block 
318, the insured entity decides that it needs to do the reas 
sessment, it will recalculate the premiums based on new 
information at block 306. If no reassessment is necessary, at 
block 320 the insured entity considers whether it wants to 
continue the retention trust arrangement. If it decides to con 
tinue the relation, it continues making periodic contributions 
to the retention trust, however, if it is decided that it wants to 
end the retention trust arrangement, at block 322, the insured 
entity will dissolve the retention trust. 
As previously mentioned, the enterprise risk model is only 

one type ofretention trust arrangement, among many possible 
retention trust arrangements. Another example of an alternate 
retention trust arrangement is one using a risk transfer model, 
in which some risk of loss is transferred from the insured to a 
third party. In order to minimize a moral hazard on the part of 
the insured entity, a risk transfer to a third party generally 
requires that losses be fortuitous or “neither expected from 
the standpoint of the insured.” 
The premium calculation mechanics of both the enterprise 

risk model and the risk transfer model are similar in all respect 
except with respect to the excess limits, where the enterprise 
risk model results in excess limits that are unlikely or unnec 
essary as the losses in the enterprise risk model are one 
hundred percent experience rated. 

FIG.7 highlights the financial structure of the two different 
methods of arranging a retention trust program. In FIG. 7 the 
loss factors have been limited to a maximum of fifty percent 
for each loss by the retro calibrator. 
The Retention trust revolving loss fund models permit the 

Insured a self directed self funded loss retention program that 
permits the Insured to transfer virtually any loss within its 
Experience Rated Limits to its Trust and be able to manage, 
control and budget loss or expense within its Experience 
Rated Limits. 
The principal disadvantages of Retention Trust models are: 
1. Loss Limits are pre-funded to the maximum Experience 

Rated Limit. In effect, the Insured is prepaying its insur 
ance limit. 

2. Trust balances could become deficient if the Trust were 
to Sustain significant losses within a short period of time 
before the Trust was able to recoup its losses through 
Regular and Retro premium. 

3. Trust balances could become excessive. As the trust is 
pre-funded for its ERL and most losses are partial and 
not total, it is quite likely that the Trust could become 
over-funded if not properly managed by the insured. 

Offsetting these considerations. 
1. Losses incurred by the Insured or on behalf of the insured 

should be the Insured's decision as to what funding 
alternatives are used. 

2. The insured can manage and control its trust balances 
A. Income: Although additional retrospective premium 

is receivable by the trust beginning in the year follow 
ing the insured’s losses, the insured can increasef 
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decrease the revenue to its trust by changing its reten 
tion or the retrospective factors. 

B. Assets: In the event the insured's losses result in a 
significant and immediate loss to its trust, the insured 
could either advance funds to its trust or authorize its 
trust to borrow against its premiums receivable. 

(A1) ENTERPRISE RISK MODEL 
(A2) RISK TRANSFER MODEL 
(A3) INTEGRATED RISK TRANSFER MODEL 
CONTROL OF RISK 
The retrospective base (percentage of regular premium to 

which retrospective premium factors are applied) is one of the 
most powerful risk control tools available particularly when 
used in conjunction with the retro indicator which indicates 
the RETRO BASE needed to breakeven with future premi 
ums with past incurred losses and current expenses. 

Another arrangement between an insurer and an insured is 
referred to as an investment contract (also known as a banking 
excess program) is described as follows. 
An insurer can enter into a profitable risk controlled invest 

ment contract and an Insured can secure enterprise risk cov 
erage by entering into a “Banking Excess' agreement with a 
commercial insurer. 
The principal features of this form of investment contract 

a. 

1. Insured enters into a long term contract with the insurer 
in which the insured agrees to pay its regular premium 
and any retrospective premium for its incurred losses to 
the insurer as well as any excess premium for limits in 
excess of its ERL. 

2. Insurer agrees to indemnify the insured for subject losses 
in accordance with its policy terms and conditions Sub 
ject to an “all years aggregate' limitation in the event of 
contract cancellation by the insured as well as forfeiture 
of any premium deposit. 

3. Insured’s capital requirement is either significantly 
reduced compared to the retention trust models or even 
eliminated but the tradeoff for the insured is higher 
expenses or lower investment income or both. 

4. Insurer has an opportunity to earn both an underwriting 
profit and investment income under a long term invest 
ment contract in which the risk element is largely under 
the control of the insurer by prospective underwriting 
Such as revenue weighting and management of all of the 
RETRO Factors including the retrospective base, retro 
spective term and retrospective calibrator for the maxi 
mum percentage premium increase for a limit loss. 

5. The high profit potential and low risk prospects of such 
an investment contract make this an exceptionally 
attractive candidate for an insurer's risk capital and an 
early prospect for commercial development. 

A comparison of a Banking Excess Model with a Retention 
Trust Model based on a 10 year simulation indicates: 

1st: The insured’s loss experience is exceptionally adverse 
and is used solely for illustration purposes. 

2nd: An insured with a loss experience as adverse as illus 
trated would have limited options in maintaining a con 
ventional insurance program and cancellation in the face 
of significant and recurring underwriting deficits would 
be virtually inevitable. 

3rd: The “INEXCHANGER' model’s retrospective indi 
cator provides a basis for adjusting the retrospective 
base to assure profitable underwriting and is incorpo 
rated in the following summary comparison in FIG. 8, 
which uses the retrospective indicator for year 1.0 to 
adjust the retrospective base. 
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FIG. 8 shows a 10 year summary comparison of retention 

trust and a banking excess program for a single insured entity. 
FIGS. 9A and 9B shows a comparison matrix of various 

risk management methods described above. 
FIGS. 10A-10D shows results of a simulation of the risk 

management methods described above using a retention trust 
approach. 

In the foregoing specification the present patent has been 
described with reference to specific embodiments. However, 
one of ordinary skill in the art will appreciate that various 
modifications and changes can be made to these embodi 
ments without departing from the scope of the present patent 
as set forth in the claims below. Accordingly, the specification 
and figures are to be regarded in an illustrative rather than in 
a restrictive sense, and all Such modifications are intended to 
be included within the scope of the present patent. 
What is claimed is: 
1. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a method of calculating an insurance premium for an 
organization, the method comprising: 

receiving a set of insurance information from a user includ 
ing a revenue of the organization, a self insured retention 
(SIR) of the organization, and a loss limit acceptable to 
the organization; 

determining a standard premium based on the revenue of 
the organization; 

determining a regular premium based on the standard pre 
mium and the SIR of the organization; 

determining an experience rated limit based on the regular 
premium; and 

determining an excess premium based on the loss limit 
acceptable to the organization, the regular premium and 
the SIR of the organization; 

wherein determining the standard premium includes: 
receiving a revenue weighting factor from the user; 
multiplying an actual revenue of the organization by the 

revenue weighting factor to get a weighted revenue of 
the organization; and 

determining the standard premium by using the equation: 
std prem=a1* weighted revenue 

where std prem is the standard premium, 
a1 is a first constant representing a limit to premium mul 

tiplier, and 
weighted revenue is the weighted revenue of the organi 

Zation. 
2. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a methodofas described in claim 1, wherein the limit 
to premium multiplier has an approximate value of 20. 

3. A computer-readable medium including computer-ex 
ecutable instructions stored thereon for causing a computer to 
perform a method of calculating an insurance premium for an 
organization, the method comprising: 

receiving a set of insurance information from a user includ 
ing a revenue of the organization, a self insured retention 
(SIR) of the organization, and a loss limit acceptable to 
the organization; 

determining a standard premium based on the revenue of 
the organization; 

determining a regular premium based on the standard pre 
mium and the SIR of the organization; 

determining an experience rated limit based on the regular 
premium; and 
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determining an excess premium based on the loss limit 
acceptable to the organization, the regular premium and 
the SIR of the organization, 

wherein the standard premium and the revenue of the orga 
nization are related by the equation: 
std prem=a 1* revenue 

where std prem is the standard premium, and 
revenue is the revenue of the organization; 
the regular premium and the standard premium are related 
by the equation: 

(1 - log(SIR fa2)) 
= std reg prem. ES prem-(NE 

where reg prem is the regular premium, 
loss limit is the loss limit acceptable to the organization, 

and 
a2 is a second constant with a value of 1,000,000 used to 

convert a value in dollars into a value in millions of 
dollars; 

the experience rated limit and the regular premium are 
related by the equation: 
exp rated limit=al *reg prem 

where exp rated limit is the experience rated limit; and 
the excess premium, the regular premium, the loss limit 

and the SIR are related by the equation: 

ex prem E (reg prem): (ETE. as 

where ex prem is the excess premium, and 
a3 is a third constant with a value of 1. 
4. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a methodofas described in claim3, further including 
determining a necessary revenue for an organization to gen 
erate a targeted Standard premium, where the necessary rev 
enue and the targeted Standard premium are related by the 
equation: 

necessary revenue=(target std prem/a4) 

where necessary revenue is the necessary revenue for the 
organization, 

target Std premium is the targeted Standard premium, and 
a 4 is a fourth constant with an approximate value of 400. 
5. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a method of claim 3, further comprising: 

determining an excess limit, where the excess limit, the 
experience rated limit and the loss limit are related by the 
equation: 
excess limit=|loss limit-(SIR--exp rated limit) 

where excess limit is the excess limit. 
6. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a method of claim 3, further comprising: 

receiving a first retrospective loss for the organization; 
receiving a set of retrospective factors to determine a first 

retrospective premium based at least in part on the first 
retrospective loss, said retrospective factors including a 
retrospective base percentage specifying a percentage of 

14 
the regular premium used to calculate the first retrospec 
tive premium, a retrospective term specifying a number 
of years that the first retrospective premium is to be 
applied, and a retrospective calibrator specifying a 

5 maximum increase in the regular premium due to the 
first retrospective premium; and 

determining the first retrospective premium. 
7. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
10 perform a method of claim 6 wherein, determining the first 

retrospective premium comprising: 
(1) determining a retention debit, where the retention debit, 

the loss limit and the SIR are related by the equation: 
15 

log(SIRf a2) 
tenti debit= - - retention debit= is into 

where retention debit is the retention debit; 
(2) determining a limit factor, where the limit factor and the 

retention debit are related by the equation: 
limit factor-as-retention debit 

25 where limit factor is the limit factor; 
(3) determining an adjusted sum of the SIR and the expe 

rience rated limit (ad SIR ERL), where if the sum of 
the experience rated limit and the SIR is less than the loss 
limit, the adj SIR ERL equals the sum of the experi 
ence rated limit and the SIR, otherwise the maximum 
loss limit equals the loss limit; 

(4) determining an experience rated loss, where if the first 
retrospective loss is greater than the adj SIR ERL, the 
experience rated loss equals the adj SIR ERL, other 
wise the experience rated loss equals the first retrospec 
tive loss; 

(5) determining a base retrospective factor, where the base 
retrospective factor, the experience rated loss and the 
maximum loss limit are related by the equation: 

30 

35 

40 

log(exp rated loss fa2) 
base retro factor = - - - - - - - - ase retro lactor lead SIR ERL.2) 

45 

where base retro factor is the base retrospective factor, 
and 

exp rated loss is the experience rated loss; 
(6) determining a loss factor, where the loss factor, the base 

retrospective factor and the retention debit are related 
by: 
loss factor=base retro factor-retention debit 

50 

where loss factor is the loss factor; 
(7) determining a retrospective premium factor, where the 

retrospective premium factor, the retrospective calibra 
tor, the loss factor and the limit factor are related by the 
equation: 

55 

60 

loss factor 
retro prem factor = (retro calibrator): (EE limit factor 

where retro prem factor is the retrospective premium fac 
tor, 

retro calibrator is the retrospective calibrator; and 

65 
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(8) determining the retrospective premium, where the ret 
rospective premium, the regular premium and the retro 
spective base percentage are related by the equation: 
retro premium=reg prem'retro base percentretro prem factor 

where retro prem is the retrospective premium, and 
retro base percent is the retrospective base percentage. 
8. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a method of claim 7 further comprising: 

determining an adjusted excess premium, where the 
adjusted excess premium, the regular premium, the ret 
roactive premium, the loss limit and the adj SIR ERL 
are related by the following relation: 

ad excess prem= 

log(loss limit? a2) 
logadi SIR ERL/a2) - a) 

where, ad excess prem is the adjusted excess premium. 
9. A computer-readable medium including computer-ex 

ecutable instructions stored thereon for causing a computer to 
perform a method of claim 8 further comprising: 

(reg prem+ retro premium): ( 

determining a total premium of an organization as a sum of 
the regular premium, the adjusted excess premium and 
the retrospective premium. 

10. A computer-readable medium including computer-ex 
ecutable instructions stored thereon for causing a computer to 
perform a method of claim 9 further including: 

setting up a retention trust with a balance equal to or greater 
than the sum of the experience rated limit and the SIR; 

the retention trust providing a first type of insurance to the 
organization; and 

the organization making periodic payments to the retention 
trust in an amount equal to the total premium. 

11. A computer-readable medium including computer-ex 
ecutable instructions stored thereon for causing a computer to 
perform a method of claim 10, wherein the retention trust is 
setup in a corporate form similar to one of a trust, a captive 
insurer, a rent-a-captive insurer, a protected cell insurer and a 
segregated cell insurer. 

12. A computer-readable medium including computer-ex 
ecutable instructions stored thereon for causing a computer to 
perform a method of claim 11, wherein the retention trust is 
set up as a controlled entity that is financially not consolidated 
with the organization. 

13. A computer-readable medium including computer-ex 
ecutable instructions stored thereon for causing a computer to 
perform a method of claim 9, wherein the organization enters 
into a contract to pay the total insurance premium to a third 
party insurer and the third party insurer indemnifies the orga 
nization for a plurality of losses for a first period as specified 
in the contract. 

14. A system for determining an insurance premium of an 
organization employing a processor, a memory, a display, and 
an input mechanism, the system comprising a program stored 
on the memory and executable on the processor to: 

receive a set of insurance information from a user including 
a revenue of the organization, a self insured retention 
(SIR) of the organization, and a loss limit acceptable to 
the organization; 

determine a standard premium based on the revenue of the 
organization; 

determine a regular premium based on the standard pre 
mium and the SIR of the organization; 
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16 
determine an experience rated limit based on the regular 

premium; and 
determine an excess premium based on the loss limit 

acceptable to the organization, the regular premium and 
the SIR of the organization; 

wherein to determine the standard premium, the program 
stored on the memory is executable by the processor to: 

receive a revenue weighting factor from the user; 
multiply an actual revenue of the organization by the rev 

enue weighting factor to get a weighted revenue of the 
organization; and 

determine the standard premium by using the equation: 
std prem=a1* weighted revenue 

where std prem is the standard premium, 
a1 is a first constant representing a limit to premium mul 

tiplier, and 
weighted revenue is the weighted revenue of the organi 

Zation. 
15. A system for determining an insurance premium of an 

organization comprising: 
a processor; 
a memory; 
an input mechanism adapted to receive a set of insurance 

information from a user including a revenue of the orga 
nization, a self insured retention (SIR) of the organiza 
tion, and a loss limit acceptable to the organization; 

a computer program stored on the memory and adapted to 
execute on the processor to determine a standard pre 
mium based on the revenue of the organization, deter 
mine a regular premium based on the standard premium 
and the SIR of the organization, determine an experience 
rated limit based on the regular premium, to determine 
an excess premium based on the loss limit acceptable to 
the organization, the regular premium and the SIR of the 
organization, wherein to determine the standard pre 
mium, the program stored on the memory is executable 
by the processor to: 

receive a revenue weighting factor from the user, to mul 
tiply an actual revenue of the organization by the rev 
enue weighting factor to get a weighted revenue of the 
organization; and to determine the standard premium by 
using the equation: 
std prem=a1* weighted revenue 

where std prem is the standard premium, 
a1 is a first constant representing a limit to premium mul 

tiplier, and 
weighted revenue is the weighted revenue of the organi 

Zation; and 
an output device adapted to output the standard premium 

and the excess premium to the user on a user readable 
medium. 

16. A computer program embodied on at least one com 
puter readable medium including computer-executable 
instructions comprising: 

first Software for receiving a set of insurance information 
from a user including a revenue of the organization, a 
self insured retention (SIR) of the organization, and a 
loss limit acceptable to the organization; 

second software for determining a standard premium based 
on the revenue of the organization; 

third software for determining a regular premium based on 
the standard premium and the SIR of the organization; 

fourth software for determining an experience rated limit 
based on the regular premium; 
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fifth Software for determining an excess premium based on 
the loss limit acceptable to the organization, the regular 
premium and the SIR of the organization; 

sixth software to receive a revenue weighting factor from 
the user; 

seventh Software to multiply an actual revenue of the orga 
nization by the revenue weighting factor to get a 
weighted revenue of the organization; and 

eighth software to determine the standard premium by 
using the equation: 
std prem=a1* weighted revenue 

10 

18 
where std prem is the standard premium, 
a1 is a first constant representing a limit to premium mul 

tiplier, and 
weighted revenue is the weighted revenue of the organi 

Zation, 
wherein the first, second, third, fourth, fifth, sixth, seventh 

and eighth Software are recorded on the computer read 
able medium. 


